Lipoglycans from mycoplasmas possess the ability to induce the elaboration of procoagulant activity. This represents a third endotoxic property for these polymers, in addition to the pyrogenicity and clotting of Limulus lysate reported previously. Lipoglycans from three species of Acholeplasma (A. axanthum, A. granularum (5), and the remainder were lymphocytes. Granulocyte contamination was less than 5%, and the ratio of platelets to leukocytes was less than 1:1 as determined by light microscopy. The coagulant activity of mononuclear cells was measured by a one-stage recalcification time using the following test system: 0.1 ml of cell suspension, 0.1 ml of plasma substrate, and 0.1 ml of 0.025 M CaCl2 (3). The plasma substrate was normal plasma (pooled from at least three normal subjects) and plasma from individuals congenitally deficient in factor VII or VIII (Dade Division, Pharmaseal, Trieste, Italy). Ail tests were performed in duplicate in plastic tubes using a manual method. Positive controls consisted of blood exposed to E. coli LPS. Negative controls used blood incubated with sterile pyrogenfree saline.
Lipoglycans are surface components of several members of the Mollicutes, in particular the genus Acholeplasma. Structurally, they are polysaccharides containing covalently attached lipids (11) . Recently, lipoglycans have been detected in serotypes 3, 4 , and 8 of Ureaplasma urealyticum (10) . Previous studies demonstrated that these lipoglycans possess some of the biological activities of typical lipopolysaccharides (LPS) from gram-negative bacteria, such as pyrogenicity and clotting of Limulus lysate (7) . We demonstrate in this report that lipoglycans from Acholeplasma and Ureaplasma spp., similar to LPS (4), are able to induce the production of procoagulant activity, similar to that of tissue factor, by human mononuclear cells in vitro. (5) , and the remainder were lymphocytes. Granulocyte contamination was less than 5%, and the ratio of platelets to leukocytes was less than 1:1 as determined by light microscopy. The coagulant activity of mononuclear cells was measured by a one-stage recalcification time using the following test system: 0.1 ml of cell suspension, 0.1 ml of plasma substrate, and 0.1 ml of 0.025 M CaCl2 (3). The plasma substrate was normal plasma (pooled from at least three normal subjects) and plasma from individuals congenitally deficient in factor VII or VIII (Dade Division, Pharmaseal, Trieste, Italy). Ail tests were performed in duplicate in plastic tubes using a manual method. Positive controls consisted of blood exposed to E. coli LPS. Negative controls used blood incubated with sterile pyrogenfree saline.
MATERIALS AND METHODS

RESULTS
All lipoglycan preparations (1 to 10 ,ug/ml of whole blood) were able to induce procoagulant production in the incubation mixtures. Indeed, mononuclear cells isolated from whole blood-lipoglycan mixtures after 4 h of incubation at 37°C shortened the recalcification time of normal plasma, though to differing degrees. Among the lipoglycans from acholeplasmas, the A. oculi and A. axanthum samples were the most effective. Similar activity was exhibited by lipoglycans from both strains of U. urealyticum. This finding parallels that obtained by measuring generation of procoagulant activity in the corresponding whole bloodlipoglycan mixtures. A similar effect was induced by LPS from the typical gram-negative E. coli strain, whereas no effect was found when blood was incubated with sterile, pyrogen-free saline (Table 1 ). In another series of experiments, each lipoglycan was incubated at various concentrations to investigate the dose dependence of this activity. The lipoglycans from A. oculi, A. axanthum, and both strains of U. urealyticum were the most reactive (Fig. 1 ). These data demonstrate that production of procoagulant activity is dependent upon the dose of lipoglycan used. To partially characterize the procoagulant activity, mononuclear cells isolated from the incubation mixtures were tested in normal plasma and in plasma deficient in factor VII or VIII. When factor VII-deficient plasma was used as a substrate, leukocytes stimulated with lipoglycans were not able to shorten the plasma recalcification time (Table 2) .
DISCUSSION The data presented demonstrate that the lipoglycans from three species of Acholeplasma (A. oculi, A. axanthum, and . These authors speculated that the lipoidal region of mycoplasmal lipoglycans could be responsible for pyrogenicity and Limulus gelation. Therefore, the lipid moiety of the lipoglycan molecule also could be responsible for induction of procoagulant activity. Structural differences in the lipoglycan molecules may account for the different degrees of endotoxic potency. The least active lipoglycan, that from A. granularum, possesses as its lipid moiety a terminal diacylglycerol (9) . The more active lipoglycan from A. axanthum, on the other hand, contains its lipid moieties as N-acyl saturated and 3-hydroxy fatty acids distributed along the length of the polysaccharide chain. Phosphorus is present as branched phosphodiesters of glycerol and galactose (10) . The third acholeplasmal lipoglycan, that from A. oculi, differs from other acholeplasmal lipoglycans by lacking amino sugars but containing fucose, a neutral sugar not found in the others (1) . The structures of the lipoglycans from U. urealyticum are not resolved. However, they contain only neutral sugars and phosphorus (11) in addition to fatty acids, suggesting a similarity to the two active acholeplasmal lipoglycans. Lipoglycans from Ureaplasma spp. may play a role in pathogenesis. This activity of acholeplasmal lipoglycans as a factor in disease processes remains to be established.
